One of the plants used in traditional medicine is secang (Caesalpinia sappan L.) 
INTRODUCTION
The use of natural materials is increasing and is still a mainstay in some developing countries (Upton, 2015) . The increase of herbal medicinal products circulating in the community is because natural materials are easy to obtain, the price is relatively cheaper, and the possibility of interaction and addiction is smaller than synthetic drugs (Lynch and Berry, 2007) .
One of the plants used in traditional medicine is secang (Caesalpinia sappan L.).
Secang is one of plant used in herbal medication. Dried secang wood is widely used as an additive in food and beverages. The ethanol extract of the secang can be used as an antibacterial for several types of infections (Srinivasan et al., 2012) , as diuretics (Pertamawati et al., 2014) and may reduce the motility of sperm mice to 65% at 25 mg / 25 g doses in vivo (Astuti N et al., 1998) . Braziline is a major compound of secang wood which has several pharmacological activities as antioxidant, antibacterial, antiinflammatory, hypoglycemic, hepatoprotection, and vasorelaxation (Nilesh P. Nirmal et al., 2015) . Secang wood extract has activity as antibacterial to Staphylococcus aureus bacteria with KHM value 0,125% b / v and to Shigella dysentriae bacteria with KHM value 0,25% b / v (Dianasari, 2009) . Soap is a preparation that can be used to wash clothes and cleanse the skin. Liquid soap is now widely produced because of its practical use and better appearance (Anggraini et al., 2012) Formulations into liquid soap of secang wood ethanol extract is because of its practicality use, and its activity as a good antiseptic. The use of anionic surfactants can cause irritation and dry skin due to strong binding of skin proteins. To reduce the irritation caused by anionic surfactants, cocamid DEA is used as a nonionic surfactant in liquid soap formula (Apriyani, 2013) .
The research was conducted to obtain liquid soap formula from secang wood extract which has good physical quality and antibacterial activity by using D-Optimal method.
RESEARCH METHODOLOGY Equipments and materials
The equipment used in this research is the analytical balance (Ohaus), Rotary evaporator, capillary tube, waterbath, silica gel G 60 F 254 (Merck), UV 254 nm and 366 nm detection lamps, chamber, mortar and stamper, and pyrex degree glassware commonly used for analysis purposes. The materials used in this study were secang obtained from Dedean, Manyaran, Wonogiri, ethanol 70%, myristic acid, stearic acid, SLS, cocamid DEA, KOH, propylenglycol, glycerin, Na EDTA, citric acid, agar nutrient medium, and aquadest obtained from PT Bratacho Secang wood extraction 500 grams dry powder wood is macerated with 3.75 L ethanol (5x24 hours). The obtained filtrate was collected and macerated again with 1.25 L ethanol 70% (1x24jam). The obtained filtrate was collected and concentrated with a rotary evaporator to obtain a spissum extract. Qualitative analysis of flavonoid compounds Qualitative analysis of flavonoid compounds using Thin Layer Chromatography with silica gel stationary phase and UV detectors 254 and 366 nm. The reference standard used was quercetin. A total of 10 mg of quercetin was diluted with 10 mL methanol p.a. samples of wood extract secang were weighed and dissolved in methanol p.a.
Mobile phase used is methanol: chloroform (9:1). The stationary phase used is Silica Gel F254. The reference standard solution and the sample solution were bottled in a stationary phase then incorporated into a vessel saturated with a mobile phase and covered with glass. Stain spots on the TLC plate were observed on UV lamps at wavelengths of 254 nm and 366 nm. The Rf value is calculated from the stain splot obtained.
Optimization of liquid soap formula
Optimization of liquid bath soap formula used Sodium Lauril Sulfate surfactant 10 -90% w/w and Cocamid DEA 0-10% w/w. Total of surfactant used was 45%. The optimization used D-Optimal method of 2 variables with parameters observed were pH, viscosity, density, and antibacterial activity. The test results of the parameters are incorporated into the software to obtain the optimal formula by looking at the desirability value closest to 1.
pH measurement
The pH test used a pH meter. pH meter was inserted into the liquid soap sample and then the pH observed. Before using pH meter, it was calibrated at standard solution pH 4 and pH 7.
Viscosity test
Viscosity test used Viscotester Rion VT 04-F. The sample was placed on the test chamber then the appropriate rotor was selected and the tool was run.
Density test
Density test used pycnometer. Empty piknometer was weighed. The piknometer was filled fully with aquadest and the temperature was lowered to 20 °C, if volume decreased, aquadest is added through the capillary. The temperature was raised to 25 °C and weighed. Experiments on the sample liquid were the same as aquadest.
Antibacterial activity test
The antibacterial activity test was by the well method. Several colonies of bacteria from 24-hour growth on agar medium were taken, suspended into 0.5 ml of liquid BHI, incubated during 5-8 hours at 37ºC. Suspension added sterile aquadest to certain turbidity in accordance with bacteria standard concentration of 10 8 CFU / ml. Cotton lid sterile was dipped into bacterial suspension and then pressed on the tube wall until the cotton was not too wet, then was applied on the surface of the media to be flat. 50 µL liquid soap was dripped into the well and incubated at 37ºC for 18-24 hours. Manufacture of extract wood secang liquid soap Myristic acid, stearic acid, SLS and cocamid DEA were put into a heat-resistant container and then heated (mixture A). Propylenglycol, glycerin, Na EDTA were dissolved in 100 mL aquadest in different containers (mix B) and then 50% of it was added to the mixture A. KOH was dissolved with 4 mL of distilled water then was put in mixture A and was stirred until blended. The rest of the mixture B was added to the mixture and the diluted extract was added in aquadest and was mixed evenly. pH is measured and then citric acid was added.
Verification of optimum formula liquid soap
The optimum formula obtained was tested for pH, viscosity, density and antibacterial activity. It was also tested:
Organoleptic test
Liquid soap was observed in the consistency, smell, taste and color of the formula.
Foam stability test
Foam stability test done by taking one mL sampling and inserting it into test tube which had been given scale, and then 5 mL of distilled water was added. The reaction tube was shaken strongly to form a foam and then the height of the foam formed was measured. 
Data Analysis
Determination of optimal formula by using D-optimal method, the predicted value of software and experimental results was analyzed with openstat program and standard deviation value was determined.
RESULT AND DISCUSSION
Extraction wood secang used maseration method for it was a cheap and simple method and it is suitable for compounds that are not resistant to high heating. Flavonoid is polar compound, so it used ethanol as polar solvent, in accordance with the principle of like dissolve like which is polar compounds are soluble in polar solvents and non polar compounds are soluble in non-polar solvents (Hidayati et al, 2012) . The yield extract obtained was 7.12%.
The results of qualitative testing of TLC showed that in secang wood extract contained flavonoid compounds. The content of flavonoid compounds was indicated by the yellow spots. The presence of flavonoid compound was indicated from the Rf value of extract 0.5 and the Rf value of the reference standard was 0.5. Rf value indicates that secang wood extract contains quersetin which is a marker of flavonoid compounds (Pertiwi, et al, 2017) Optimization of liquid soap formula used D-optimal method. The optimized component was surfactants in liquid soap with a concentration of 45%. The surfactant used was a mixture of sodium lauryl sulfate (90-100%) and cocamid DEA (0-10%).
Characteristic of liquid soap was seen from acidity test parameter (pH). pH of liquid soap is a quality requirement of thepreparations because the soap is used directly on the skin and will cause irritation if pH is not close to skin pH. According to SNI, 1996 the condition of liquid soap is 8-11. pH liquid soap tends to be alkaline due to the presence of KOH components as the base material used to produce saponification reactions with fat or oil or synthetic detergents having pH values above neutral pH (Irmayanti, et al, 2014) .
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From the research, the pH ranges from 4.4 to 5.2. This is not in accordance with SNI quality requirement because the basic ingredient used in making soap is SLS, but the pH of liquid bath soap is still suitable for topical usage requirement, that is 4.5-6,5. The equation obtained from the design (actual components) is: 0,0044 A -87,66 B + 1,38 AB ..................( 1) 
Information : Y = pH respond A = SLS concentration B = Cocamid DEA concentration
Equation (1) can give information about the influence of SLS and cocamid DEA in making liquid soap of secang wood extract. Positive effect (increasing pH) is given by SLS and SLS-cocamid DEA interaction, whereas the negative effect (decreasing pH) is given by cocamid DEA. The greatest effect of cocamid DEA is to decrease the pH becomes more acidic than the requirements of the liquid soap form. This pH decrease can reduce the skin irritation when liquid soap is used (Apriyani, 2013) . Figure 2 shows that the increase in SLS concentration can increase the pH, while the upward curve shows the interaction of SLScocamid DEA that can decrease the pH, therefore, the use of cocamid DEA can reduce the irritation of liquid soap use. The existence of this interaction is advantageous in the use of liquid soap which it will provide the comfort of the preparation when it is used.
The viscosity of the liquid soap is a description of the preparation ease when it is poured and applied. High viscosity will make the preparation difficult to pour, while low viscosity will make the preparation difficult to use. The viscosity resulting from the liquid Equation (2) shows that SLS and cocamid DEA give positive effect (increasing viscosity), while SLS-cocamid DEA interaction gives negative effect (decrasing viscosity). The greatest effect of coamid DEA is the higher cocamid DEA, the higher viscosity of liquid soap. Figure 3 provides information that there is an upward curve showing that SLS-cocamid DEA interaction will cause viscosity decrease. This is because cocamid DEA is more viscous than SLS that when both are combined it can decrease the viscosity.
Density is the ratio of liquid soap mass to the water mass at the same volume and temperature. Density test is to determine the effect of ingredients use in liquid soap formulations (Irmayanti, et al, 2014) . Density of liquid soap formulation is 0.542 -1.188 g/mL. The density requirement of liquid soap according to SNI is about 1.010 -1,100 g / mL. The value of density is influenced by its constituent material and its physical properties. The density will change to be soultion when a material is dissolved into water. The density may increase by the addition of ingredients such as sugar and salt, but the density may decrease by the presence of weak acid or ethanol in the solution. Equation (3) shows that the positive effect (increasing the density) is given by SLS component, cocamid DEA, while the negative influence (decreasing the density) is given by the SLS-cocamid DEA interaction. The greatest effect is given by cocamid DEA; the increase of cocamid DEA concentration will increase the density of liquid soap. This is due to the consistency of cocamid DEA is so high that will increase the density. Equation (4) shows the antibacterial efectiveness influenced by SLS and cocamid DEA components, and both give positive effect (increasing activity), while SLScocamid DEA interaction does not affect antibacterial activity of liquid soap. The increase of antibacterial effectiveness is more affected by SLS since the higher SLS may increase penetration of antibacteria (Yuspriadi, 2016) .
Contour plot of antibacterial activity test result of liquid soap of secang wood extract can be seen in figure 5 . Figure 5 indicates that there is a linear relationship. This suggests that the effectivenss of liquid soap is influenced by SLS and cocamid DEA, whereas SLS-cocamid DEA interaction has no effect on antibacterial activity. The formula optimization is to obtain the optimal formula of liquid soap of secang wood extract based on the response taken by looking at desirability value which is closest to 1 (Dash, 2015) . Based on the results from the Expert Design software, the recommended optimal formula is the ratio of SLS: cocamid DEA (98.95: 1.05) with desirability value is 0.665. The organoleptic of optimal formula was tested including consistency, color, odor and taste of dosage. Organoleptic testing shows that liquid soap of secang wood extract has liquid form, transparent orange color, soaptypical-smell, taste, and slippery and soft feature. Organoleptic results indicate that liquid soap has a good physical appearance.
Verification of optimum formula can be seen on table 2. Table 2 shows that between prediction and observation result shows there is no significant difference between prediction and observation data (p> 0,05). This result means that there is a match between the prediction and the observation results that it can be said that the model used is suitable for optimization.
Foam stability testing is to see the stability of foam liquid soap. The optimum formula of liquid soap of secang wood extract has 96.67% foam stability, which means that it has good stability. This good stability of liquid soap bubble is due to the addition of cocamid DEA as the stabilizer foam. The addition of surfactant and diethanolamide can improve foam stability and make the soap softer (Apriyani, 2013) .
CONCLUSION
Surfactant of sodium lauryl sulphate and cocamid DEA in comparison (98,95: 1,05) are able to produce optimum liquid soap of secang wood extract. The optimum formula of liquid soap of secang wood extract using sodium lauryl sulphate and cocamid DEA have good physical quality and antibacterial activity. 
